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spark or arc discharge is generated. 
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which plasma is generated in a chamber by RF (high 
frequency) for performing a process of etching, an 
abnormality detection means 9 is provided to detect a 
frequency component other than 13.56MHz as a 
frequency of an RF power supply from an RF current for 
detecting an abnormality in which spark or arc discharge 
is generated. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] RF plasma treatment equipment characterized by having a malfunction detection means to 
detect the abnormalities of RF current, in RF plasma treatment equipment which processes by 
generating the plasma by RF (RF) in a chamber 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2^ 9/19/2005 



JP,07-135098,A [DETAILED DESCRIPTION] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to new RF plasma treatment equipment which can detect 
the abnormalities that RF plasma treatment equipment especially a spark, and arc discharge arise. 
[0002] 

[Description of the Prior Art] In order to aim at improvement in the throughput which raises a reaction 
rate, the case of CVD [ RLE or ] where it is performed by RF plasma treatment equipment has increased. 
Drawing 3 is the sectional view showing one of the conventional examples of the RF plasma treatment 
equipment. In a drawing, the semi-conductor wafer by which an up electrode and 3 were ****(ed) by 
the lower electrode and 4 was ****(ed) [ 1 ] for a chamber and 2 on this lower electrode 3, and 5 are RF 
power sources, and impress the high-frequency voltage (for example, 600V) of 13.56MHz between up 
electrode 2 and the lower electrode 3 through the matching network circuit 6 and a blocking capacitor 7. 
[0003] By impressing RF electrical potential difference of 13.56MHz, between up electrode 2 and the 
lower electrode 3 which is an parallel plate electrode in a chamber 1, the plasma is made to produce and 
the speed of advance of etching or CVD can be made high. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in RF plasma treatment equipment, the 
resonance wave occurred between electrodes 2-3, when the electrode 3 had floated from the gland 
(ground), matching and ** become there were not less, the plasma became unstable, and there was a 
problem that a spark and arc discharge might arise. Moreover, too much current flowed that contact of 
the part which takes a gland was local contact into the contact part, and there was also a problem that arc 
discharge arose. 

[0005] And the condition that there is no device in which equipment is suspended even if a spark and arc 
discharge occur in conventional RF plasma treatment equipment, therefore a spark and arc discharge 
occurred continued. Thus, when the condition that a spark and arc discharge occurred continued, there 
was a problem that the foreign matter which the damage on the components of equipment arose and was 
generated by the damage adhered on a semi-conductor wafer. 

[0006] It succeeds in this invention that such a trouble should be solved, and aims at enabling it to detect 

the abnormalities which a spark and arc discharge cause. 

[0007] 

[Means for Solving the Problem] This invention RF plasma treatment equipment is characterized by 

having a malfunction detection means to detect the abnormalities of RF current. 

[0008] 

[Function] Since according to this invention RF plasma treatment equipment RF current will become 
unusual if a spark and arc discharge occur, the abnormalities that a spark and arc discharge occur are 
detectable by detecting the abnormalities of RF current with a malfunction detection means. Therefore, 
when detecting spark and generating of arc discharge, it can prevent that stop actuation of RF power 
source and an abnormal condition continues. 
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[0009] 

[Example] Hereafter, this invention RF plasma treatment equipment is explained to a detail according to 
an illustration example. Drawing 1 is the block diagram showing one example of this invention RF 
plasma treatment equipment. This example with RF plasma treatment equipment shown in drawing 3 
Although it is different in that it has the malfunction detection means slack higher-harmonic detector 9, 
operate the warning circuit 10 while making it stop actuation of the RF current 5, when it detects that the 
RF by the spark and generating of arc discharge occurred on RF current, and the worker was told about 
abnormalities However, the other point explains only the point which omits the explanation and is 
different about the point which is common and is common since it is already explanation ending. 
Moreover, the common sign was given to the part which is common in drawing 1 and drawing 3 . 
[0010] 9 is a higher-harmonic detector, has high current sensitivity in 0 thru/or the very low and other 
frequency to the frequency of 13.56MHz of a frequency sensibility property, i.e., RF current, as built in 
a resonance circuit, for example, shown in drawing 2 , and detects components other than the 13.56MHz 
frequency of RF current through the plasma current detection probe 8. 10 is a warning circuit which 
generates a beep sound, when a RF is detected in the higher-harmonic detector 9. 
[001 1] RF plasma current is not overlapped on the high frequency current at the time of the all seems 
well in which RF plasma has generated this RF plasma treatment equipment normally. Therefore, in the 
higher-harmonic detector 9, the high frequency current is undetectable. At this time, warning does not 
occur from the warning circuit 10. 

[0012] By the way, when a spark or arc discharge occurs under a certain situation, a higher harmonic 
occurs inevitably and it is superimposed in it on RF plasma current. Then, the higher harmonic on which 
the RF plasma current was overlapped is detected by the higher-harmonic detector 9. The higher- 
harmonic detector 9 will send the stop signal which stops the actuation to the RF power source 5, if a 
higher harmonic is detected. The RF power source 5 will suspend actuation automatically, if this stop 
signal is received. Therefore, even if the condition that the spark of RF plasma treatment equipment and 
arc discharge occur arises, RF plasma treatment equipment can suspend actuation immediately, and it 
can prevent that an abnormal condition continues for a long time. 

[0013] Moreover, the higher-harmonic detector 9 outputs the alarm signal which generates a beep sound 
to the warning circuit 10 while sending the stop signal which stops the actuation to the RF power source 
5, if a higher harmonic is detected. If an alarm signal is received, the warning circuit 10 will generate 
warning and will tell a worker about abnormalities. 
[0014] 

[Effect of the Invention] This invention RF plasma treatment equipment is characterized by having a 
malfunction detection means to detect the abnormalities of RF current. Therefore, since according to this 
invention RF plasma treatment equipment RF current will become unusual if a spark and arc discharge 
occur, a spark and generating of arc discharge are detectable by detecting the abnormalities of RF 
current with a malfunction detection means. Therefore, when detecting spark and generating of arc 
discharge, it can prevent that stop actuation of RF power source and an abnormal condition continues. 
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DRAWINGS 



[Drawing 1] 




[Drawing 21 
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